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"Scientists Fear Atomic Explosion of
Buried Waste" was the eye-opening head-
line that dominated the front page of The
New York Times on March 5 ofthis year.
Myriad wire services, radio, and TV
broadcasts picked up the story about the
possibility that a proposed nuclear dump
site at Yucca Mountain, Nevada, might
explode. On the surface it seemed the
safety and health concerns of the public
and the environment were being well-
served. But the story behind the story rais-
es some thought-provoking questions
about how science is communicated.
According to a year-long internal peer
review ofthe explosion thesis by 30 scien-
tists at Los Alamos National Laboratory in
New Mexico, the probability that such a
high-level waste site would explode is
"essentially zero." The review was not
made available, however, to the Times
reporter at the time he was preparing the
story.
What's more, in an account about a
week later in the journal Nature, one of
the two particle physicists championing
the notion that a series of chain reactions
could trigger a nuclear explosion openly
admitted that "in the world that we live
in, you look for the weakness in your
competition and try to exploit it." Both
the Times and Nature stories disclosed
that the physicist is also the leading pro-
ponent of a rival nuclear waste disposal
technology still vying for federal funding.
Bringing a sophisticated scientific
debate to the public arena is no easy task.
And the challenges are not getting any
easier as science continues to evolve. The
public is increasingly interested in-and
demanding-better and more immediate
access to all kinds of health and environ-
mental information. Emerging communi-
cation technologies and media, such as the
Internet, hotlines, and TV talk shows, are
further clouding the issues. But with cred-
ibility as the currency and equalizer ofsci-
ence communication, the experts say the
issues are surmountable. Time will tell
whether the stakeholders are up to the
challenge.
Fact and Fallacy
The Yucca Mountain case illustrates the
multifaceted problems involved in com-
municating scientific information to a
general audience. In addition to the inher-
ent difficulties in simplifying highly tech-
nical information for public consumption,
there are a host of external forces shaping
how information is communicated, in-
cluding the varied interests of scientists
and journalists, the limitations of the sci-
ence itself, the dynamics ofpublic percep-
tion, and competing political interests.
In today's increasingly complex society
with ever-expanding technological capa-
bilities, greater potential than ever exists
for the message to get fouled up and frus-
trate not only the public, but scientists,
policy makers, and research institutions.
To begin with, few scientists are capable
of describing their work in laymen's
terms, explains Laurie Garrett, president
of the National Association of Science
Writers, and those who can often resort to
being patronizing, which is a turn-off to
the public. "Even journalists who are flu-
ent in the scientific language often have a
problem obtaining usable quotes from
some scientists," says Garrett, a science
writer with Newsday in New York.
Finding experts in a given field who
can be trusted to give an objective view-
point ranks as another leading difficulty,
according to Richard Stone, the environ-
mental science reporter for Science, which
is published by the American Association
for the Advancement of Science. "it's easy
to find people who are going to exaggerate
the importance or relevancy of a finding,"
Stone says. Michael Jacobson, executive
director of the Center for Science in the
Public Interest (CSIPI), agrees. "Research-
ers or organizations naturally exaggerate.
It's a problem ofbeing human."
Ronald Begley, Washington bureau
chief of Chemical Week, argues that the
problem is more involved than that.
There's a tendency for various groups to
feed on studies that support their views
and dismiss studies that don't, Begley
says. "Industry and environmental groups
often use science or pseudo-science to
argue for things, and they don't necessari-
ly use it correctly," he says.
For these reasons, it's important to
accurately portray the position a news
source is coining from, including their
financial interests, Stoiie says. "It's unfair
to write about results hyped by industry
or environmentalists without getting the
other side."
Samuel Silverstein, president of the
Federation of Applied Science and
Experimental Biology, says that a lot of
the communication errors arc only natural
because the various parties, as well as the
information, are imperfect. "Even federal
agencies have limitations. No one group
can opine on everything," he says.
Silverstein compares communication of
conclusions based on scientific infornia-
tion to a trip to the doctor. "When you go
to a doctor, the doctor makes decisions on
the basis ofimperfect information."
Nelson E. Fabian, executive director
of the National Environmental Health
Association, says that people who formu-
late and communicate health and science
policies to the public may intentionally as
well as inadvertently introduce bias into
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the communication process: "Policy mak-
ers are human beings. If they calculate
positions, there are a host of factors that
range from science to the read on the con-
stituency. Science is just one component.
The financial issues are there, too, but
again they are just one issue ofseveral." In
the final analysis, Garrett adds, "very few
policy makers give science much weight,"
though it varies radically by politician.
Anne Thomas, associate director of
the National Institutes of Health Office
of Communications, says reporters
"should look at sources and motives; it's
definitely part of their job," especially
with so many groups and institutions now
offering science information. For exam-
ple, a single medical advance may be pro-
moted by the journal it's published in,
several funding agencies, the university's
medical school, and sometimes voluntary
organizations affiliated in some way with
the findings, Thomas says.
Often, part ofthe problem is an inher-
ent limitation in the scientific process: sci-
entific results may lend themselves to a
variety of interpretations. For parties
involved in communicating science, get-
ting across the conditional nature of dis-
covery is a major challenge. "People often
think 'this is the truth,' when it really is a
hypothesis backed up by data," says
Thomas. "Inherent in science is mutabili-
ty. It changes as science grows."
In trying to meet the expectations ofa
public that wants hard and true answers,
science communicators may risk jumping
to conclusions to meet their audience's
demands. For example, extrapolating
from wildlife to humans or from the test
tube to humans entails a broad range of
uncertainty. A rash of alarming stories in
the mainstream media in the past year
about environmental estrogens reducing
sperm counts are a prime example ofhow
findings can be misinterpreted. According
to Stone, neither the scientists who
released the information nor the journal-
ists who reported the story looked closely
enough at the doses of estrogens encoun-
tered by humans. On closer examination
of the data, says Stone, assertions that
estrogenlike compounds pose a threat to
human reproductive health are, for now,
theoretical.
Silverstein maintains, however, that
instead of overselling their latest findings
to the media, scientists are actually more
reluctant to speculate with journalists
than with their colleagues. "I know my
peers knowwhen I leave the data and start
to speculate. Reporters frequently don't."
In the past, both scientists and jour-
nalists have overstated claims and released
preliminary findings in the race to be first.
One example of a race to "get the scoop"
occurred in the early AIDS coverage,
Garrett observes. "Quite a number ofthe-
ories were put forward and got a lot of
play well before there were any data to
back up the claims." Still, says Silverstein,
just the focus ofattention on an issue may
result in a benefit. For example,
Silverstein says though Robert Gallo may
not have really been the first to isolate the
AIDS virus, he still helped the world
develop an HIV test faster and safeguard
the blood supply at an earlier date.
"Sometimes, you have to look at the big
picture."
Journalists are under constraints as
well, including space limitations, dead-
lines, and pressures to not only get the
story first, but to convince their editors
why it belongs on the front page or at the
top of the TV news hour. "If reporters
miss a crucial story, they will be accused
ofbeing asleep at the wheel," Garrett says.
In an effort the make science news
more marketable, television, as well as the
print media, relies on elements of drama,
conflict, and visually alluring pictures,
which according to media watchers can
lead to distorted perceptions in the pub-
lic. As Silverstein puts it, "sound-byte sci-
ence is not good science."
The result, Fabian observes, is that
people may believe a five-second expert
on a TV talk show who says something
outrageous, but they won't believe the
county professionals who testify for 30
minutes at a hearing. "It's fascinating that
Oprah has more credibility than the
experts," he says.
Some experts worry that too many
cries ofalarm may desensitize the public's
interest and attention to science issues.
Says Chemical Week's Begley, "The public
does have a weariness with health and
environmental reporting. It's so ephemer-
al. Everything causes cancer-grilled
hamburger, hot dogs, peanut butter . . .
[it gets blown] out ofproportion."
Experts agree that journalists and
other science communicators need to put
science in the context of other research,
instead of, for example, placing too much
weight on the most recent study when
dozens of earlier studies may really be
more important. "That's journalism for
you. This is what's new and then it's for-
gotten," saysJacobson.
Despite the challenges reporters face
on a daily basis, they get high marks on
the whole from most scientists, re-
searchers, fellow journalists, communica-
tions experts, and policy makers. Jacobson
says, "in general, the media, journalists,
do a good job. You can quibble with how
much importance is given a story or who
is interviewed, but gradually priorities are
conveyed."
Government Gab
Federal science agencies and academic
institutions are encountering many of the
same problems that reporters battle, as
pressure mounts for information to be
made immediately available to citizens,
health providers, health educators, and
decision-makers. "We certainly see that
at NIH," Thomas says. "The agency is
playing a more direct role in communicat-
ing and educating people about health
ideas." Says Kenneth Olden, director of
the NIEHS, "unless information from our
laboratories and our scientists is accessible
to a wider public, NIEHS cannot fulfill
its mission.
NIH launched one of the first and
most successful federal hotlines in the
early 1980s called 1-800-4-CANCER.
Thomas says, "For the public, it is a
major challenge to try to figure out what
is credible and what isn't." But Thomas
cautions that just because a patient is
given a statistic over a hotline, it doesn't
mean it is relevant to their case.
Finis Cavender, director of Enviro-
Health, the toll-free (1-800-NIEHS94)
environmental health information clear-
inghouse established by the NIEHS last
October, says that, the NIEHS has to
avoid placing value judgments on the
information it conveys, even when that
information may be disturbing. Cavender
says, "We hand out information we'd just
prefer not to give out. We try to steer
people in a way that will actually be bene-
ficial to them."
Cavender adds that it is important to
have a place where people can call back
and get some explanation if they need it.
"If all you do is send the fact sheet, there
is some problem with that." Sometimes
the public needs things translated into
practical terms, Cavender explains. They
often don't understand the concept ofrel-
ative dosing, for example.
Communicating information to the
public is the most difficult when the sci-
entific evidence is inconclusive. Cavender
says the NIEHS tries to provide a bal-
anced view, but also tries to encourage the
public to be cautious about believing sci-
entific claims, such as those that promise
a cure for incurable diseases. "There are
people willing to take their money out
there," he says.
Popular Perception
One unchangeable obstacle that scientists
and journalists encounter is the fact that
an individual's frame of reference will
always affect the way the message is per-
ceived. "Their perception is always going
to have emotional and cultural compo-
nents that have nothing to do with proba-
bility," Garrett says.
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Fabian adds that "dealing with the
public is never easy. Once the public is
aroused, you're dealing with people who
are frightened, people who are angry." In
part, this is because Americans have a
modest level of scientific literacy. Yet the
medium of transmission is also to blame.
Silverstein explains, "the public is given a
sensational headline, but insufficient infor-
mation to evaluate it, especiallywith TV."
The bottom line, Begley says, is that
"the public has a responsibility to decide
whether they believe everything the media
tells them. People have to be smart media
consumers.
How the current state ofscience com-
munication is impacting the American
public at large is still in question, mainly
because it's difficult to assess. Some insist
that the media continues to be too
alarmist in its reports with doomsaying
accounts on everything from global cli-
mate change to skin cancer. Others think
science journalism wouldn't be so popular
ifthe public thought it was being contin-
ually hoodwinked.
Newsday's Garrett says that doomsaying
stories are for the most part "ancient news."
The trend in the public has gone complete-
ly in the other direction toward a free mar-
ket in terms oftheenvironment, she says.
Yet Begley maintains that overall
manyjournalists still aren't getting it right
on the environment. "They're goofing by
not telling the real story. Neither the orig-
inal scare stories nor the backlash were
based on a good understanding ofthe sci-
ence." After a while, Begley says, the pub-
lic becomes inured and stops trusting
environmental, science, and health report-
ing. How information is communicated
partially determines whether the public
becomes jaded, Fabian adds.
Either way, all sides seem to agree that
credibility is the best checkon science com-
munication. At NIH, Thomas says, "we
put credibility upper-most. We realize the
only thing we have to offer is credibility. If
we put out bad information, any message
on top ofthatwill be dead on arrival."
CSIPI's Jacobson says the same is true
of special interest groups. "If they lose
credibility, they might as well close up
shop." Silverstein adds that credibility is
paramount for scientists, too.
The responsibility for accurately and
effectively communicating science infor-
mation is not on the media alone. The
public, scientists, policy makers, industry,
academic institutions, and federal officials
are all key players in the effort to improve
science communication with the goal of
changing the adage to: "You can believe
everything you read."
JulieWakefield-Albers
Julie Wakefield-Albers is a freelance journalist in
Arlington, Virginia.
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Fate,Transport, and Supplementsp Interactions ofHeavy Metals
The aim ofthis Conference on the Fate,Transport, and Interactions ofMetals, AJoint
United States-Mexico, Conference, held 13 - 16April 1993 inTuscon,Arizona, is to
begin ajoint effort bythe United States and Mexico to better understand thecomplex
problems related to heavymetals as hazardous wastes. Mishandling ofhazardous wastes,
like their unauthorized disposal in abandoneddumpyards or sites, in riverbeds, estuaries
or in the sea, causes substantial damage to the environment and its resources and, given the
persistence and toxicityofthesepollutants, they canseriouslydamage human health and
qualityoflife.The importance ofcontrolling management, transport, anddisposal oftoxic
andhazardous substances in theyears to comewill be a crucial issue in thedesign and
implementation ofpublicpolicies. This is especially true for residents ofsuch areas as the
border between the United States andMexico, wherehistorically hazardous wastes have
been apublic health and environmental problem. Sponsors were the National Institute of
Environmental Health Sciences, NationaAutonomous University ofMexico and the Pan
American Health Organization.
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